Metabotropic glutamate receptors as drug targets.
L-glutamate (Glu), the main excitatory amino acid neurotransmitter in the mammalian central nervous system, is involved in many physiological functions, including learning and memory, but also in toxic phenomena occurring in numerous degenerative or neurological diseases. These functions mainly result from its interaction with Glu receptors (GluRs). The broad spectrum of roles played by glutamate derived from the large number of membrane receptors, which are currently classified in two main categories, ionotropic (iGluRs) and metabotropic (mGluRs) receptors. The iGluRs are ion channels, permeant to Na(+) (Ca(2+)) while the mGluRs belongs to the superfamily of G-protein coupled receptors (GPCRs). Despite continuous efforts over more than two decades, the use of iGluR agonists or antagonists to improve or inhibit excitatory transmission in pathological states still remains a major challenge, though the discovery and development of recent molecules may prove it worthwhile. This probably results form the vital role of fast excitatory transmission in many fundamental physiological functions. Since the discovery of mGluRs, hope has emerged. Indeed, mGluRs are mainly involved in the regulation of fast excitatory transmission. Consequently, it was logically thought that modulating mGluRs with agonists or antagonists might lead to more subtle regulation of fast excitatory transmission than by directly blocking iGluRs. As a result of intensive investigation, new drugs permitting to discriminate between these receptors have emerged. Moreover, a new class of molecules acting as negative or positive allosteric modulators or mGluRs is now available and appears to be promising. In the following, we will review the classification of mGluRs and the functions in which mGluRs are involved. We will focus on their potential as therapeutic targets for improving numerous physiological functions and for different neurodegenerative and neuropsychiatric disorders, which are related to malfunction of Glu signaling in human beings.